The Lasater clinical judgment rubric (LCJR) is a standardized scoring method to assess student clinical judgment. The aims of this study were to (a) develop a scenariospecifi c clinical judgment assessment tool guided by the LCJR and (b) evaluate the new assessment tool's psychometric properties and ability to assess clinical judgment. Content validity was established using an expert panel. Exploratory factor analysis (EFA) and confi rmatory factor analysis (CFA) were used to assess the psychometric properties of the instrument. Convergent validity was identifi ed using critical thinking. A three-factor model identifi ed and confi rmed with EFA and CFA was used in the new assessment tool to assess 250 undergraduate nursing students from three universities in Seoul, South Korea. The internal consistency using Cronbach's alpha coeffi cient was 0.825. Results of this study can provide nursing faculty with ways to develop and use new assessment tools in nursing education. [J Nurs Educ. 2014;53(11):623-629.] 
G
iven that clinical judgment has been recognized as a critical competency for professional nurses, efforts have been made to evaluate nursing students' clinical judgment through reliable and valid instruments. Although Tanner's (2006) clinical judgment model has led nurse educators to an understanding of student observation, responses, and refl ection, few studies have directly explored how nursing students develop clinical judgment skills (Lasater, 2011) .
Simulation strategies in nursing education have been used to teach and assess students' clinical judgment (International Nursing Association for Clinical Simulation and Learning [INACSL] , 2011), but the lack of reliable and valid evaluation instruments encompassing Bloom's three domains for educational evaluation (cognitive, affective, and psychomotor) may be a barrier to determining the effectiveness of simulation in nursing education (Kardong-Edgren, Adamson, & Fitzgerald, 2010) . The current clinical evaluation grading system tends to be subjective, with varied grading standards and expectations (Isaacson & Stacy, 2009) .
Rubrics are considered a logical progression of the development of a clinical grading system, as well as a feedback method. The Lasater clinical judgment rubric (LCJR; Lasater, 2007) was developed by organizing nurses' clinical judgment behaviors into Tanner's four phases of clinical judgment (noticing, interpreting, responding, and refl ecting) and by categorizing nursing-specifi c actions into developmental phases: beginning, developing, accomplished, or exemplary. The LCJR evaluates psychomotor, cognitive, and affective domains (KardongEdgren et al., 2010) . Although the LCJR has been used by many nursing programs, limited support of its validity and reliability prevents its adoption into more programs (Victor-Chmil & Larew, 2013) .
Currently, the use of general evaluation tools, including the LCJR, has been increasing in clinical nursing education; however, instructors and students have reported diffi culty understanding the individual items and scoring methods. This is partly due to the abstractness of individual items. As a result, there are differences in the interpreting of items, infl uencing interrater reliability (Ashcraft et al., 2013; Victor-Chmil & Larew, 2013) .
A clinical judgment assessment tool using Bloom's three evaluation domains and integrating the process of clinical judg-ment among nursing students is necessary in current nursing education (Kardong-Edgren et al., 2010) . It is critical for nurse educators and students to develop accurate rating perspectives and to facilitate clinical judgment-oriented practicum experiences. Developing an objective evaluation tool for nursing simulation is critical for assessing current innovative strategies in nursing education. We previously used exploratory factor analysis (EFA) in a pilot study examining the psychometrics of the LCJR (Shim, 2012) and noted factor loadings on one to three domains. In addition, we noted that some items loaded onto different domains from the original LCJR.
The purpose of the current study was to develop and validate a scenario-specifi c tool for a pediatric nursing simulation module, guided by the LCJR. The new assessment tool can be used to assess the level of clinical judgment achieved by nursing students in a simulation learning experience.
METHOD

Study Design
A two-phase methodological design was used. In phase 1, a scenario-specifi c tool was developed using a cycle of modeldriven description-observation-revision-review (Lasater, 2007) . In phase 2, the validity and reliability of the newly developed assessment tool was examined.
Development of New Assessment Tool Content
The LCJR provided the basis for the development of the scenario-specifi c assessment tool. The LCJR contains 11 items composed of four phases (beginning, developing, accomplished, or exemplary) delineated with descriptive statements at each of four levels.
Three evaluators reviewed each student's participation in a video-recorded pediatric nursing simulation with a febrile infant scenario, evaluated individual performance with the LCJR, and wrote the rationale for scoring. The scoring notes were collected and classifi ed by the LCJR score. The evaluators reviewed the evaluation criteria of each score and made several modifi cations based on the written scoring rationale. Then, every individual item was associated with lists of common characteristics. This resulted in one to three indicators in each of four different levels of competency. An intraclass correlation of 0.78 was reported for the interrater reliability in this phase.
The fi rst version of the new assessment tool maintained noticing, interpreting, responding, and refl ecting domains. Each item had scores from beginning (1 point) to exemplary (4 points) based on these indicators.
The noticing domain consisted of three items: focused observation, recognizing deviations from expected patterns, and information seeking. Focused observations contained indicators such as noticing fever, assessing temperature immediately and regularly, and assessing associated signs and symptoms. Recognizing deviations from expected patterns related to the point at which the high temperature was recognized, including the accurate identifi cation of the actual temperature, fever-related signs and symptoms, and any exacerbation of underlying conditions. Information seeking was based on the following indicators: obtaining information from the caregiver about the child's symptoms and developing plans based on the child's condition.
Interpreting consisted of two items: prioritizing data and making sense of data. The prioritizing data item was scored based on direct response to caregiver information about the child's symptoms. Making sense of data was scored based on constructing plans of care derived from an understanding of the child's current condition.
The responding domain consisted of four items: calm, confi dent manner; clear communication; well-planned intervention; and being skillful. The calm, confi dent manner was scored based primarily on relationships among staff, including clear role assignment. The clear communication was scored through assessing professional attitudes when students provided information to caregivers and assessing whether the outcome resulted in understanding, reassurance, or emotional support. The third response item, well-planned intervention, was scored based on the planning of appropriate interventions according to the current patient condition. The last response item, being skillful, was scored based on performance of major nursing skills, such as administering medications.
The refl ecting domain contained two items: self-analysis and commitment to improvement and was scored from exemplary (i.e., demonstration of behaviors) to beginning (i.e., failing to demonstrate behaviors).
The new assessment tool consisted of 11 items and has four levels of development for each item-beginning, developing, accomplished, and exemplary-which represent anticipated behaviors for performance evaluation. (Table A [available in the online version of this article] presents the individual 44 items of the new assessment tool for the febrile infant simulation scenario.) These response options were used based on the LCJR, originally derived from Tanner's model (Lasater, 2007; Tanner, 2006) . For a rating purpose, a 4-item Likert scale ranging from 1 (beginning) to 4 (exemplary) was used. The score was computed based on the sum total of the individual item scores, and raw scores had a possible range of 11 (when all items were identifi ed as beginning level) to 44 (when all items were identifi ed as exemplary level).
Evaluation of New Assessment Tool Psychometrics
The 44 items were tested for psychometric properties during nursing practicums at three universities. The febrile infant care simulation scenario developed by our research team was used in the testing (Shin, Shim, & Lee, 2013) . In addition, audiovideo-enhancing equipment was used for individual and group refl ection and debriefi ng. This process was designed to develop students' clinical judgment according to Tanner's (2006) clinical judgment model. The sequence of the simulation module proceeded in the following order: prelearning activity, orientation, simulation operation, writing with the SBAR (Situation, Background, Assessment, and Recommendation) format, watching the video clip of their performance for self-evaluation, and debriefi ng. Participants completed the critical thinking assessment tool after they completed the simulation.
Participants. A study was conducted to evaluate the new assessment tool. Participants were nursing students (N = 250) who had enrolled in the pediatric nursing practicum between February and November 2013 from three universities in Seoul, South Korea. According to the power analysis for confi rmatory factor analysis (CFA) using STATA ® version 13.0 software (Acock, 2013) , the sample size of 250 participants in this study would be appropriate. During the practicum, the simulation experience was a required class activity, but students completed the questionnaires voluntarily.
Evaluators' Training and Reliability. The principal investigator (H.S.) introduced information about the study to the pediatric faculty and instructors from three universities. Several training sessions were scheduled to teach the faculty how to score and assess individual student performance during and after the febrile infant care simulation session. After completing the simulation practicum, each faculty member and instructor was asked to complete the content validity of the new assessment tool. In addition, a discussion session on the new assessment tool was convened. The principal investigator and each evaluator rated a sample simulation session. After completing a sample simulation in the beginning session, the percent of agreement between evaluators was calculated for each item of the new assessment tool. Internal consistency reliability of the 11 item total was 0.863.
Content Validity. Seven experts using the simulation scenario assessed the new assessment tool's clarity and content validity. The expert panel consisted of three nursing faculty members and four instructors who were knowledgeable in child care clinical content and had been operating simulation classes for more than 1 year. The panel completed content validity forms about the new assessment tool after having experiences of the simulation use from three schools. Each of these evaluating members had attended several conferences and workshops on nursing simulation and had been involved in using simulation for several years. The content validity index (CVI) was calculated by individual item CVIs. According to Polit and Beck (2012) , an overall CVI of 0.90 is recommended.
Convergent Validity. Convergent validity was calculated to evaluate the correlation between clinical judgment measured by the newly developed assessment tool and critical thinking. Because critical thinking has been used interchangeably with clinical judgment, Yoon's critical thinking tool (2008) was used to measure students' critical thinking ability. This tool consisted of 27 items in a Likert scale ranging from 1 = strong disagreement to 5 = strong agreement. The seven subscales included objectivity, prudence, systematicity, intellectual eagerness/curiosity, intellectual fairness, healthy skepticism, and critical thinking self-confi dence. Pearson's correlation was used to measure the convergent validity. Cronbach's alpha for critical thinking in this study was 0.837, indicating moderate reliability.
Construct Validity. CFA was estimated using the structural equation model (SEM) in STATA 13.0 (Acock, 2013) . Chi-square statistic ( 2 ) and the associated probability (p), the Root-Mean-Square Error of Approximation Index (RMSEA), Standardized RootMean-Square Residual (SRMR), Comparative Fit Index (CFI), Akaike's information criterion (AIC), and the Bayesian information criterion (BIC) were used to evaluate the overall model fi t.
Ethical Considerations
Institutional review board approval was obtained prior to the study. Instruction and written consent were provided with the prequestionnaire in faculty and instructor orientation sessions. The simulation took place as a required class activity, but the surveys were completed on a voluntary basis. Personal information on the participants was secured by using an individual ID number.
RESULTS
Item Analysis and EFA
Seven nurse educators who were well-versed in the use of simulation were asked to evaluate the new assessment tool. The CVI of the new assessment tool for content validity was 0.90. All reviewers identifi ed that the new assessment tool appeared feasible and relevant. The comments from experts indicated that this tool allowed for ease in making decisions during the short judging time and allowed them to provide immediate student feedback. The item that raised issues with low agreement on ease of use was the refl ecting domain. This was because listening to refl ections required more time and the general judging approach differed from most other items. Finally, the content of this new assessment tool was determined to be clear and valid, as well as highly relevant with the tool's theoretical frameworks.
The correlation coeffi cient matrix was evaluated to determine the appropriateness of the items for factor analysis. To assess collinearity, Pearson's correlation coeffi cient was calculated for each pair of items. The correlation coeffi cient in the correlation matrix ranged from 0.068 to 0.643, and no large (r Ͼ 0.9) correlation coeffi cients were noted. After items were deleted based on homogeneity testing, all remaining items had a Cronbach's alpha coeffi cient between 0.842 and 0.860 ( Table 1) . The Kaiser-Meyer-Olkin (KMO) measure of the sampling adequacy was 0.838 (a KMO value between 0.8 and 1.0 indicates strong goodness-of-fi t); the Bartlett's test of sphericity showed statistical signifi cance (975.496, df = 55, p Ͻ 0.001), and the existence of common factors in the correlation matrix supported the factorability.
The EFA identifi ed a three-factor model explaining between 39% and 56% of the total variance, depending on the extraction method applied. The factor loadings from the EFA showed three factors: identifi cation, acting in response, and refl ective communication. Six items load onto factor 1, three items load onto factor 2, and two items load onto factor 3. Information seeking in the noticing domain and clear communication in the responding domain loaded onto the same factor, with items in the refl ecting domain. Table 2 provides the Eigenvalues and sums of squared loadings from factor analysis of all 11 items (principal axis factoring, varimax rotation).
Confi rmatory Factor Analysis
CFA was conducted to determine whether the data were consistent with the conceptual framework of this new assessment tool or the results from the item analyses. Three models using SEM were performed as a way of validating the new assessment tool. One had a four-factor solution for noticing, interpreting, responding, and refl ecting; one had a three-factor solution for identifi cation, acting in response, and refl ective communication; and one had a one-factor solution for clinical judgment. Although all three models showed signifi cant chi-square values (indicating that the models were not perfect fi ts), the three-factor solution demonstrated goodness-of-fi t in terms of other model fi t statistics. For that model, the RMSEA, SRMR, and CFI of the framework were 0.101, 0.062, and 0.909, respectively. Considering the referential values of those indexes, the three-factor structure provided a reasonably good fi t to the data (Table 3) . Therefore, CFA supported the three-factor structure for the new assessment tool.
The Figure Table 4 shows the correlation coeffi cients between scores of clinical judgment using the new assessment tool with the original four-factor model and critical thinking with Yoon's (2008) critical thinking disposition to identify convergent validity. No statistically signifi cant correlations were found between the total scores of critical thinking and clinical judgment, but some subdomains of those two measures showed statistically signifi cant correlations. The overall score of the new tool correlated statistically signifi cantly with three items in critical thinking: prudence, fairness, and objectivity (r = 0.148, 0.163, 0.132, respectively; p < 0.05). Overall, critical thinking also showed signifi cant correlations with the subdomain noticing in the LCJR (r = 0.130, p Ͻ 0.05). The highest correlation coeffi cient among subdomains was between noticing in the LCJR and prudence in critical thinking (r = 0.194, p Ͻ 0.01), followed by the correlation between interpreting in the LCJR and prudence in critical thinking (r = 0.151, p Ͻ 0.05).
Convergent Validity
Internal consistency reliability of the 11 item total was 0.863. The Cronbach's alpha scores of subcategories in the original four-factor model were 0.658 in noticing, 0.767 in interpreting, 0.746 in responding, and 0.789 in debriefi ng. The Cronbach's alpha scores of the modifi ed version of the threefactor model were 0.664 in identifi cation, 0.833 in acting in response, and 0.765 in debriefi ng. Overall, these fi ndings supported the reliability and validity of the new assessment tool in this study.
DISCUSSION
This study presented a tool for objectively assessing nursing students' clinical judgment during a nursing simulation module. Previous studies (Ashcraft et al., 2013; Isaacson & Stacy, 2009; Victor-Chmil & Larew, 2013) have suggested that an assessment tool measuring clinical judgment could be in the form of a rubric, which would foster rapid review while guaranteeing proper feedback. The fi ndings in the current study indicated that the new assessment tool guided by the LCJR had acceptable reliability and validity for a pediatric nursing module.
The original four steps of clinical judgment by Tannernoticing, interpreting, responding, and refl ecting-were found through the analysis of this study to be able to be reduced to three steps. These steps included identifi cation, acting in response, and refl ective communication. EFA revealed 11 items under three factors, which differed from the original four factors. Information seeking in the noticing domain and clear communication in the responding domain loaded onto the same factor with items in the refl ecting domain. It appears that information seeking patterns and clear communication are closely related and that these two items are related to those in the refl ection domain.
In the new tool's fi rst domain (identifi cation), both items related to "understanding the situation." In the new tool's second domain (acting in response), all fi ve items were related to interpreting of the data and response by nursing students. This domain was composed of two different domains from the LCJR (i.e., interpreting and responding), but EFA had revealed that these two domains loaded onto one single domain. Thus, the new tool combined both into one domain named acting in response. The domain of interpreting in the original LCJR was considered to be clinical judgment by Tanner (2006) and Lasater (2007) . In the authors' pilot study that used the original LCJR, the inter- Figure. Standardized factor loading in the confi rmatory factor analysis model. Note. A = identifi cation; B = acting in response; C = refl ective communication; n1 = focused assessment; n2 = noticing deviations; i1 = prioritizing; i2 = interpreting; r1 = responding confi dently; r3 = planned intervention; r4 = skillfulness; n3 = information seeking; r2 = communication; rf1 = self-analysis; rf2 = self-improvement.
preting domain also did not load as an individual factor. It is plausible that the coding of interpreting through observation of behaviors is hard to separate from coding of responses. The items in the interpreting domain, such as "priority" and "making sense of data," strongly related to the items of "responding." Lasater (2011) suggested that the LCJR could help students link what they observed to what they knew from their theoretical knowledge before they responded and refl ected on the effectiveness of their judgments. Lasater (2011) also posited that an interpreting item-priority-may allow students to clarify their clinical judgments in the perspective of their knowledge. However, for the purpose of educators' evaluation, the hardest domain to assess by merely observing students' performance might be interpreting. What the students know from their knowledge (i.e., interpreting) may be hidden under their responding. This could be one difference when the evaluation rubric is used for different purposes, such as students' self-evaluation or educators' evaluation (Cato, Lasater, & Peeples, 2009) because it is hard to recognize others' reasoning patterns separately from their actions. Isaacson and Stacy (2009) noted the inherent pitfalls of the common methods of clinical evaluation from both the educator and the student perspective. Therefore, merging the interpreting domain into the responding domain according to the fi ndings of factor analysis may be reasonable when the rubric is used for educators' observation and evaluation.
On the other hand, the third domain had four items related to refl ecting and communicating with others. This domain was named refl ective communication. The fi nal domain, originally called refl ection, contained two original refl ective items; seeking for information and clear communication were added from the factor analyses. Considering Tanner's (2006) two different concepts of refl ecting (refl ection-in-action and refl ection-on-action), the two items "seeking information" from the noticing domain and "clear communication" from the responding domain could be interpreted as the concept of refl ection-in-action; that is, nurses' ability to read the patient and adjust interventions based on the assessment.
Overall, the three-factor solution explained a total variance of 56%. The fi ndings indicated that clinical judgment requires a stepwise process, but unlike in Tanner's model, interpreting could be shown through acting in response, resulting in three steps of clinical judgment. This was supported by experts' suggestions for the new assessment tool in the current study. Through content analysis, experts reviewing this new assessment tool noted that it was easy to use, understandable, and accurate in the assessment of students' clinical judgment. The measurable items for this specifi c module helped them to evaluate more specifi cally and were easily compared with the general form of LCJR. However, they suggested some modifi cations of the new assessment tool, mainly due to diffi culties Previous studies recommended modifi cation of the LCJR to create a more valid and reliable evaluation tool. In the current study, the content validity of a new assessment tool was supported by a panel of experts. The expert panel suggested the conceptual rearrangement of the original rubric because some items, such as information seeking, were unclear or redundant. Regarding the CFA results, the goodness-of-fi t of the three-factor model was reasonably acceptable. All indicators (RMSEA, SRMR, and CFI) for the three-factor model were within the standard range, except the chi-squared values. This construct was consistent with the suggestion of Ashcraft et al. (2013) that the original LCJR should be revised, but unlike their suggestion to expand to include safety and sentinel events, in the current study, rather than expansion, a reduction to three domains was determined as the best format.
The Cronbach's alpha coeffi cient of the new assessment tool was 0.863. This was acceptable, compared with the interrater reliability of the original LCJR reported as 0.910 (Shin, Gi Park, & Shim, 2014) , 0.889 (Adamson, Gubrud, Sideras, & Lasater, 2012) , 0.825 to 0.910 (Ashcraft et al., 2013) , and 0.810 (Blum, Borglund, & Parcells, 2010) .
The current study measuring quantitative construct validity, rather than self-reported content validity, fulfi lled previous studies' recommendations for performing an EFA and CFA to determine the reliability and validity of new assessment tools. Victor-Chmil and Larew (2013) pointed out that through careful review of the psychometric properties of LCJR, the highest reported support for the construct of clinical judgment was within the content domain of confi dence, and more research was needed to assess the convergent validity of the tool in relation to the associated concepts of critical thinking and clinical reasoning. Given that critical thinking and clinical judgment were major learning outcomes in nursing simulation (VictorChmil, 2013) , the fi nding of partial correlation between the new assessment tool and critical thinking presented in the current study is important to establish the convergent validity of the new assessment tool. This is not consistent with Mann's (2012) study reporting that convergent validity between critical thinking and clinical judgment was not established. Mann (2012) suggested that the limitation of small sample size and the inability to use an experimental design with a control group limited the ability to establish convergent validity.
LIMITATIONS
This study has several limitations. Differing measurement methods between clinical judgment by instructors and students' self-reported critical thinking may limit the relationship's signifi cance, as well as direct comparison. Further studies analyzing the relationship between the cognitive aspect of clinical judgment and critical thinking should be performed with student self-rating. Another limitation is related to the instrument for measuring students' critical thinking. Because it has only recently been used in Korea, the reliability and validity of the instrument still need to be explored. Hence, the fi ndings should be interpreted with these limitations in mind.
CONCLUSION
The development of a reliable and valid evaluation tool to be used by nurse educators is necessary to foster teaching and learning outcomes. The scenario-specifi c assessment tool that was developed for the current study has acceptable reliability and validity and can be used to objectively evaluate students' clinical judgment during simulation. This scenario-specifi c assessment tool provides both the instructor and student with objective evaluation criteria in evaluating simulation in nursing education. It can help students to enhance their clinical judgment skills that are essential for clinical practice and can help assess what might be needed to facilitate students' learning outcomes and meet educational goals. 
